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Motives for food choice of consumers in Central México 
 
1. Introduction 
Social studies on human food consumption are recent with just over thirty years, 
with the largest advances in the Francophone and Anglophone schools, and to a 
lesser degree, the Spanish school. The studies undertaken have looked at (Diaz, 
2005; Mili, 2006; Gómez, 2008): 1) The effect of globalization and its interaction 
with local food cultures (Hinrichs, 2000; Chambers et al., 2007); 2) Micro-social 
modifications of contemporary food consumption (Barham, 2003; Hermann, 2009; 
Pettersson et al., 2016); 3) Issues relating to nutrition in a general sense and 
associated to social stratification (Frewer et al., 2003; Doyon and Labrecque, 
2008); and 4) The changes in agro-food technologies and issues related to food 
risks (Aruoma, 2006; Luomala et al., 2015).  
In contemporary Western societies, the distance between the consumers and the 
preparation of their own food makes the global agri-food industry and its distribution 
system as a symbol of void (Díaz and Gómez, 2005; Álvarez, 2008), increased 
suspicion on the manipulation of food by these industries (Aguilar, 2007), and 
generating interest for what they call quality foods; where consumption is not ruled 
by economic aspects, but by values as health, quality, tradition, culture, the 
environment and ethics (Espeitx, 1996). 
This creates an eclectic gastronomic condition that is fragmented, unequal, 
postmodern, and strongly anomic (Alonso, 2005), which gives way to a new 
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consumer, less uniform, better informed, and more demanding (Mili, 2005; Gómez, 
2008).  
Food trends are apparently contradictory. On one hand, there is globalization and 
its homogenizing effects, and on the other hand, local foods that regain identities 
(Mili, 2005; Gómez, 2008). This has led to the proposal of four agri-food systems: 
1) Traditional, 2) Modern, 3) Late modern or post-modern, and 4) An incipient 
phase that has not been named, where biotechnology plays an important role 
(Díaz, 2005). However, these trends are established from work undertaken in 
western countries, since studies on consumer behaviour in other regions are 
incipient. 
In relation to this trend, different governments, as in Europe, have addressed these 
new forms of consumption taking advantage of opportunities that benefit local 
producers, through the generation of added value as ‘Protected Designations of 
Origin (DOP), geographical indications, collective brands, ecological produce, local 
products of the land, among others (FAO, 2003).  
These proposals are promoted as a path to follow in Latin America (FAO, 2003; 
Vandecandelaere et al., 2009), assuming that Latin American consumers have the 
same characteristics or interests as in those developed countries. Not knowing 
consumers represents a problem in the processes of valorisation of products. 
At the same time, economic development, demographic and socio-cultural changes 
in Latin America, have promoted phenomena both in the polarisation of livelihoods 
in their societies as well as changes of lifestyles in different social strata. Therefore, 
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studies are needed on the effect of these changes not only in food consumption, 
but also on the symbolic elements when consumers choose their food. 
In some countries, research has been aimed to identify the choice of foods by 
consumers. The first to develop a tool for this studies were Steptoe et al. (1995) 
who created the Food Choice Questionnaire, which has been used in or inspired a 
number of works, from those that applied it to identify perceptions of traditional 
foods (Guerrero et al., 2009; Peniak et al., 2009; Almli et al., 2011), preferences of 
specific foods (Krystallis et al., 2007), as ecological or organic products (Sánchez et 
al., 2000; Lee and Yun, 2015), natural foods (Dickson-Spillmann et al., 2011), or 
transgenic and functional foods (Sánchez and Barrena, 2004).  
The questionnaire has also been used to study the relationship between life habits 
and health (Szakály et al., 2012), or cultural aspects of foods, investigating the 
perceptions towards local or international foods (Sandoval and Camarena, 2011). It 
has been used also to analyse the new ethical values of modern society as the 
influence of animal welfare in consumption (Toma et al., 2012), and finally, as a 
methodological tool to prove is validity and to know consumption motives in other 
regions and cultures (Prescott et al., 2002; Ares and Gámbaro, 2007; Honkanen 
and Frewer, 2009; Januszewska et al., 2011; Jáuregui and Bolaños, 2011; 
Ellorriaga et al., 2012; Milošević, et al., 2012). 
In Mexico, the study of food consumption has followed diverse approaches (Ortiz et 
al., 2004): 1) As a matter of policy; 2) from an economic perspective; 3) from 
anthropology, particularly focused on indigenous cultures, and 4) from the nutrition 
and health field (Aboites, 2010). A good number of reports are centred in the study 
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of eating patterns, but from the composition of the daily diet, aimed at individuals, 
families, or groups (Ortiz, et al., 2004), emphasising economic aspects and the 
urban – rural dichotomy (García, 2014).  
In essence studies are focused in the study of changes in the diet of Mexicans and 
their health consequences. Some study nutritional vulnerability of indigenous 
peoples, as a consequence of the social inequality in which they live (Ortiz et al., 
2004). Paradoxically, this situation leads them to change their traditional diet for 
one abundant in industrialised low cost foods with high calorie content (Consuelo 
and Vizcarra, 2009).  
On the other hand, in urban areas population and middle class growth has also 
promoted the inclusion of high energy foods in the diet, all of which has caused the 
Mexican population to have high indices of overweight and diabetes mellitus (INS, 
2012). 
As in other developing countries, those works do not address the role of the 
consumer and their motivations, so that research that studies their motives in the 
choice of foods is needed (Gómez, 2008) in order to promote quality local food 
products.  
This work had the objective of knowing the motivations of Mexican consumers in 
selecting or preferring their food through a segmentation exercise, applying the 
Food Choice Questionnaire.  
2. Methodology 
2.1 Questionnaire 
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The questionnaire comprised two sections to collect quantitative and qualitative 
information. The first section considered socioeconomic aspects like: sex, age, 
marital status, education and occupation (Fotopoulos et al., 2009). 
It must be mentioned that income was originally considered. However, many 
interviewed subjects declined to answer that question, given problems with security 
issues currently in Mexico. Therefore, that variable was omitted in the final 
analysis.  
Weight and height were also included to determine Body Mass Index (BMI) 
(Januszewska et al., 2011; Jáuregui and Bolaños, 2011; Milošević, et al., 2012).  
The second section collected information on food items, based on the scheme of 
the Food Choice Questionnaire (FCHQ) (Steptoe et al., 1995), with 11 variables: 1) 
Place of purchase of foods, 2) Weight control, 3) Sensorial aspects, 4) Attitude 
towards natural / industrial contents, 5) Economic aspects, 6) Health care, 7) 
Familiarity, 8) Environmental and animal welfare sensitivity, 9) Social sensitivity, 
10) Convenience, and 11) Culinary identity. There were three questions for each 
variable, totalling 33 items (Table 1).  
⇒ Please insert Table 1 here. 
Answers were recorded through a unipolar scale of five points of the Likert type 
(Bryman and Cramer, 2011; Milošević, et al., 2012), ranging from 1 = never to 5 = 
always.  
2.2 Data collection and sampling  
Wang et al. (2009) and Lee and Yun (2015) establish that the questionnaires 
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should be applied in popular food outlets. Four contrasting spaces were selected 
randomly: a traditional open air street market (tianguis in nahuatl that take place 
once a week), an established market in the centre of the city, a gourmet 
gastronomic fair, and a market of traditional produce, all in central Mexico. 
Questionnaires were applied between August and October 2013. 
Interviewed subjects were randomly selected by line transect sampling (Reig and 
Coenders, 2002), and all were over 18 years old (Fotopoulos et al., 2009). A total of 
1250 questionnaires were applied, but those that did not have full information were 
eliminated; with a final sample of 1202 subjects. Sample size was determined to 
meet two rules. Firstly, the minimum size for infinite populations, where the 
equation proposed by Aching (2005) at a confidence level of 95% yielded 384 
required questionnaires. On the other hand, the multivariate statistics rule that 
establishes that cluster analysis require five cases for each analysed item  (Hair et al., 
2010), that is at least 165 cases.  
2.3 Data analysis 
The relationship among the 33 items of the Food Choice Questionnaire (Steptoe et 
al., 1995, Fotopoulos et al., 2009) was examined with factor analysis, using 
principal component analysis (PCA) as factor identification extraction method 
(Field, 2013). The Kaiser-Meyer-Olkin index value of 0.5 or above was used as 
criteria to fulfil the conditions of parsimony and interpretability of PCA. Variance 
maximizing (Varimax) orthogonal rotation was applied to simplify the interpretation 
of factors (Field, 2013). 
The factor loadings obtained from PCA were used in a hierarchical cluster analysis 
using Ward´s method as agglomerative algorithm to measure the similarity among 
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subjects and group them using the Euclidean distance (Hair et al., 2010). The 
dendrogram and agglomerative schedule obtained from Ward´s method and the 
interpretability of the resulting solutions were used to establish the most meaningful 
number of clusters (Hair et al., 2010).  
Non parametric Kruskal-Wallis and Mann-Whitney tests were performed to identify 
statistical differences (P<0.05) among groups in relation to the 10 factors identified 
from the PCA (Ares and Gambaro, 2007) and for the socioeconomic characteristics 
of gender, age, marital status, children, education and occupation (Field, 2013).  
Also, the median and interquartile range (IQR) was used as measures of central 
tendency and dispersion; since items were recorded in an ordinal scale. The 
reliability of the Likert type scale used in this study was ascertained with 
Cronbach´s α coefficient of 0.7 or above (Field, 2013).  
In order to have a better understanding in the description of the groups the variable 
Sensitivity towards the environment and animal welfare was taken into account in 
spite that it was not selected by the PCA.  
Data were analysed with the SPSS programme, version 22.  
3. Results and discussion 
3.1 Factor analysis  
A multivariate factor analysis was performed to identify the relationships among the 
33 items of the Food Choice Questionnaire (Steptoe et al., 1995, Fotopoulos et al., 
2009), using principal component analysis (PCA) as the method for the extraction 
of factors (Field, 2013). However, seven items were omitted from the results of the 
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commonalities obtained in the factor analysis. Therefore, the final analysis was 
undertaken with 26 items (those not considered appear with “*” in Table 1). The 26 
items chosen were the ones that contributed most to the explained variance of the 
model. 
Factor analysis identified ten factors that explain an accumulated variance of 
61.78% (Table 2), Characteristics in relation to considered items were: 
⇒ Please insert Table 2 here 
Factor 1. Care for Weight and Health. The items that build up this factor are related 
to the search for foods low in calories, low in fat, and that help weight control, as 
well as by the interest in reading the nutritional information.   
Factor 2. Social sensitivity. Composed by the search for Mexican food with a local 
origin, interest in buying in open air and farmers’ weekly markets as well as buying 
directly from farmers. 
Factor 3. Practicality. Consisting of aspects related to foods easily found in markets 
and shops located near the house or workplace. 
Factor 4. It is noteworthy that the factor related to the Economic aspects, is not he 
most important and falls to the fourth place. Nonetheless, it reflects care for food 
prices that lead to the search of low price products and a good quality/price 
relationship. 
Factor 5. Not industrialised, indicates a positive relationship between the items “I 
avoid buying in supermarkets” and “I avoid buying packaged foods”. Usually, it is in 
supermarkets where industrialised foods are mainly sold. 
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Factor 6. Hedonism concentrates the aspects related with taste and smell of foods, 
as well as the purchase of products that look pleasant.  
Factors 7 and 9. These factors are linked to traditionality in food. The first one 
avoids the consumption (whether in a restaurant or at home) of international fast 
food, which was named Traditionality A. The factor that favours the consumption of 
traditional Mexican foods in the street was named Traditionality B. 
Factor 8. Familiarity is related to daily life and practicality in preparing foods, that 
is, dishes that are repeated because are easy to prepare. 
Factor 10. No sugar, that indicates the consumption of foods that contain sugar is 
avoided. 
In the work herein reported, the Care for Weight and Health result as the main 
factor. Other works mentioned health as important factor too (Steptoe et al., and 
1995; Prescott et al., 2002; Januszewska et al., 2011; Milošević, et al., 2012). In 
the work undertaken in Uruguay, Health was associated with the nutritional state 
(Ares and Gámbaro, 2007) and in the study undertook in the Balkans it is 
associated to natural aspects (Milošević, et al., 2012). While health is reported to 
be relevant as a second factor appears in the work in the UK (Steptoe et al., 1995) 
and in Taiwan and Malaysia (Prescott et al., 2002).  
In the last three referred cases, weight control implies a different factor and less 
important than in the Mexican case.  
On the contrary, in the studies from New Zealand (Prescott et al., 2002), Russia 
(Honkanen and Frewer, 2008), Hungary, Romania and Belgium (Januszewska et 
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al., 2011) the sensorial aspects resulted to be the main factor, being significant that 
health and weight control were not the most relevant. In the same sense, in the 
work in Spain (Jaúregui and Bolaños, 2011), the mood appears as the main factor, 
followed by health.  
In relation to the economic issues, it is in Japan where they result most relevant 
(Prescott et al., 2002) and in Philippines as the second most important 
(Januszewska et al., 2011). 
Cultural differences can be seen in the array of factors, an aspect to note in the 
work herein reported is related to the traditionality. Arredondo et al. (2006), in a 
study on food consumption by Hispanic women in United States, mention this 
factor is important where women are who mainly prepare the food for the family; 
but in those families where decisions are shared in the choice of food, there is a 
trend to consume more fast food, and less Mexican food. This coincides with 
reports from Sandoval and Camarena (2011) in North Mexico, who state that even 
if there is an important proportion of people who continue to enjoy traditional 
dishes, each time there are more people getting to know and enjoy international 
dishes occasionally.  
As happens in other parts of Latin America like in Uruguay (Ares and Gámbaro, 
2007), the attitude towards that which is traditional may be due to the fact that in 
the centre of Mexico the role of women in buying food for the family prevails.  
3.2 Analysis of identified groups 
The results of the Factor analyses were used to perform a Cluster analysis. Four 
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groups were identified and named de as: Traditional, Healthy, Conscious, and 
Careless. Table 3 shows that the four groups presented highly significant statistical 
differences (P<0.01) in relation to the ten factors analysed. The Traditional and the 
Conscious groups are the most similar but they showed statistical differences 
(P<0.01) between them in respect to their attitude towards weight control and 
health. The Healthy group was totally different from the Traditional and Conscious 
groups in respect to the ten factors analysed.  
⇒ Please insert Table 3 here 
The Groups were name from the scores obtained for each factor within each 
group. The characteristics of each group are described as follows:  
The Careless group, although sharing some aspects to the other three groups, was 
the cluster that presented the lowest score for the Care for Weight and Health 
factors, Social Sensitivity, and No Sugar. In relation to the Economic Aspects, the 
Careless group presented a higher score than the Healthy cluster, but similar to the 
Traditional and Conscious groups. 
In order to have a better idea of the characteristics of each group, the variable 
Sensitivity towards the Environment and Animal Welfare was added in spite of the 
fact that those items were not considered by the PCA. It enabled the naming of the 
groups and to define their characteristics (Figure 1). 
⇒ Please insert Figure 1 here 
Traditional. This type of consumer has the highest scores in eight factors, 
coinciding in them with the Conscious cluster. It refers to a consumer who does not 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
pay attention to weight and health; therefore does not avoid consumptions of foods 
with sugar. They are also indifferent to environmental or animal welfare issues 
(Figure 1). Except from this variable, it would seem that they are sensitive 
consumers to aspects of the environment and traditionality, but who do not thinks 
on the welfare of their own organism. This group was formed by 20.1% of the 
sample.  
Healthy not committed. Is the most numerous, concentrating 41.6% of the sample. 
Although this group does not present the highest values in many of the factors, and 
is even over passed by Conscious consumers in the Care of Weight and Health 
factor, this is the group that also pays attention to this factor and also avoids the 
consumption of foods with sugar. 
Due to this, it pays less attention to the factors of Familiarity and Traditionality A 
and B. They do not give importance to issues related to Social Sensitivity, and is 
the group that shows the lowest scores in the Economic Aspects factor. It is a 
group of consumers more concerned with individual aspects tan those of their 
surroundings, such that they do not worry in expending more in the care of their 
health and personal looks. 
Conscious. This group has 27% of the sample. It is a group that has the highest 
scores in all factors. This group shares some characteristics with other identified 
groups, but gives more importance to Weight and Health Care, and avoids 
consuming foods with sugar. It is also the group most consented with the Care of 
the Environment and Animal Welfare. That means it apparently includes 
consumers who are more reflexive and sensitive not only to their surrounding but 
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also with their own body. 
Careless. It is the smallest group with 11.3% of the surveyed people. Consumers in 
this group do not care about Weight and Health Care, and do not mind consuming 
foods with sugar. In fact, it was the group with the lowest scores for these factors. 
Surprisingly, aspects of hedonism are also not important for these consumers. The 
Careless is also the group that pays least importance to aspects of Social 
Sensitivity, and Care for the Environment and Animal Welfare. The group 
represents consumers that give more importance to issues related to Practicality, 
Familiarity and Traditionality B; as well as the Economic Aspects. These seem to 
be pragmatic consumers, which makes them careless about themselves. 
From the analysis of works consulted, it follows that the groups that they identified 
could be classified into seven typologies of consumers. Those motivated by 
economic aspects and convenience (Honkanen and Frewer, 2008; Sandoval and 
Camarena, 2011; Milošević et al., 2012; Lee and Yun, 2015), the traditional or 
conservative (Krystallis et al., 2007; Brunori et al., 2011), those who are sensitive 
to attributes like natural aspects (Honkanen and Frewer, 2008), those for health 
and nutrition (Krystallis et al., 2007; Sandoval and Camarena, 2011; Milošević et 
al., 2012; Lee and Yun, 2015); those influenced by their mood (Honkanen and 
Frewer 2008, Milošević et al., 2012), the indifferent and not committed (Krystallis et 
al., 2007; Milošević et al., 2012; Szakály et al., 2012), and those sensitive to ethical 
or rational aspects (Krystallis et al., 2007; Brunori et al., 2011; Szakály et al., 2012; 
Lee and Yun, 2015). The work herein reported does not coincide with typologies of 
consumers motivated by economic aspects and convenience, influenced by their 
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mood, or those who are sensitive to attributes like natural aspects.  
In a study in six European countries on the relationship between consumption of 
traditional foods and the motives for its choice, Pieniak et al. (2009) found that the 
general attitude towards these products, familiarity, and the importance of natural 
aspects emerge as controlling aspects for its consumption, while comfort and 
health represent direct barriers, and the importance of weight control is an indirect 
barrier. 
In agreement with this, Milošević,k et al. (2012), from a study in the Balkans, state 
that consumers oriented to health aspects tend to consume less traditional foods. 
In this work, it seems that the Healthy not committed group does behave in that 
sense, but not the Conscious group.  
In regards to sensitive consumers to attributes of foods, Gómez and Lozano (2014) 
developed the concept of “food citizen”, referring to an informed consumer in 
aspects of health, production and distribution processes, who is conscious on the 
social, environmental and animal welfare issues of the food chain. That is, a 
person whose practices are coherent with their values orientation. An example is 
the response of European consumers to food scandals that is supported with 
policies by the State, as those related to animal welfare. 
3.3 Analysis of the socioeconomic characteristics by group  
Table 4 shows highly significant statistical differences (P<0.01) among groups in 
relation to the variables age, marital status, and education. 
⇒ Please insert Table 4 here 
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In regards to education, some works establish the importance of education in the 
attention given to some aspects of foods, like food safety in the study in China 
(Wang et al., 2009). In countries of the European Union access information is the 
most important determinant, followed by the perception of responsibility, and 
education (Toma et al., 2012). 
Other work from Mexico reports that consumers who tend to value nutrition, have 
university degrees and postgraduate studies in a higher proportion (Sandoval and 
Camarena, 2011). In our current work, it seems that this variable is not 
determinant. Although Traditional consumers show a larger proportion of people 
with basic education only, there were no statistical differences among Healthy not 
committed, Conscious and Careless consumers. These groups concentrate the 
highest proportion of subjects with university degrees. It seems that there are other 
elements that determine the classification, among those like the age of subjects.   
The Traditional and Conscious groups are similar in age; distributed evenly. 
However, the Healthy not committed and the Careless groups are younger people. 
The latter group has the highest proportion of subjects under 25 years old. These 
aspect influences their marital status, being the group with the largest number of 
single people.  
The work herein reported agrees with Krystallis et al. (2007), they identified three 
groups, the one named Indifferent was conformed mainly by young people, who 
give less importance to the variables analysed, including the hedonic ones. 
In terms of sex distribution, the four groups are different, but the Careless group 
has a larger proportion of males. Other work mentioned that women are more 
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sensitive to nutritional values, health benefits and the origin of products, Sandoval 
and Camarena, (2011), as well as exposure risks to chemicals (Dickson-Spillmann 
et al., 2011).  
There were also significant differences in the number of children. Again, the 
Careless group is different with a lower number of children, same as the Healthy 
group, logical because both groups have younger people.  
The variables for Occupation and Body Mass Index were not significantly different 
(P>0.05) among groups, which are different from other works that report a 
relationship between lifestyle, behaviour towards health, and the preference for 
functional foods (Milošević, et al., 2012; Szakály et al., 2012). It is interesting to 
note that in the work herein reported, even though Weight and Health Care came 
out as the first factor, there were no differences among groups for BMI. This shows 
the problem faced by Mexico in the rapid increase in overweight and obesity that 
affects all ages, with a prevalence of 73% for women and 69.4% for men  (INS, 
2012).  
The fact that Weight and Health Care is the factor with greatest importance is a 
paradox, which may be due to State media campaigns to prevent obesity and to 
contribute to reduce problems related to diabetes. This may make people consider 
these aspects as important, but does not necessarily mean that people take action 
in response, as not avoiding the consumption of foods with sugar, for example. 
Klöckner and Homs (2007) state that in the purchase of foods it may be possible 
that personal norms deviate strongly tan social norms, since they develop 
independently from their social environment. Other authors mention that in recent 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
years the image of consumption results in the main element that defines a 
contemporary society, giving way to the analysis of eating behaviours linked to the 
non-rational processes and motivations, beyond those related to income and the 
satisfaction of needs (Díaz and Gómez, 2005).  
 
Notwithstanding, it is recognised in this work the limitation of not having information 
on the income aspects of subjects, since this issue has indirect influence on 
aspects that affect food choice. The majority of the Mexican population is within 
mass consumption, bad nutrition, and poverty. The Mexican National Institute of 
Public Health (Instituto Nacional de Salud Pública, 2012), 28% of the population 
suffers lack of food, and 70% are overweight or obese. Paradoxically, the agency 
for the evaluation of social policies (CONEVAL, 2010) mentions that over 46% of 
the Mexican population is poor. This explains the low education level, where 63% of 
Mexicans just have primary education or less. The low education level makes it 
difficult to access well paid jobs; such that the national statistics (INEGI, 2012) 
show that 82% of population earns less than five minimum wages, and 44% is in 
informal employment, partially employed, or unemployed. 
In spite of this economic situation, the Mexican population has the capacity to 
consume a large volume of carbonated soft drinks that imply large expenditures. 
 An example is the alarming growth in the consumption of the most popular cola 
drink. In 1991 consumption was 290 glasses per capita per year; in 2001, 460 
bottles; and in 2012, 729 glasses per person a year. Since 2010, Mexico is the 
country with the largest consumption per person of this soft drink (based on U.S. 8 
ounces of a finished beverage) (Coca Cola, 2012).  
The latter is an example of what Bauman (2008) established, that in this changing 
human condition the lacks of today are now different from before, and escape 
cognitive frameworks created to fit previous conditions. 
Following those ideas, choices in food consumption constitute a truly sign system. 
That is, they constitute a functional unit in a communication structure that 
surpasses the conscience of actors in the presence of a single word or verbal 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
dialogue. Therefore, they have to be read or given a sense (what does it produce) 
and it significance (what does it say) (Alonso, 2005), in order to analyse what is 
being expressed during eating (Espeitx, 1996).  
4. Conclusions In this work, Mexican consumers reflect a certain loyalty to 
flavours related to traditional cuisine. That explains a certain priority to prefer foods 
for their taste, and in general, being less concerned with aspects related to their 
health and nutrition and much less sensitive to animal welfare and products that 
are friendly to the environment.   
These results establish the need to study these two aspects of concern for animal 
welfare and the environment since studies are lacking on these topics. Observation 
in some groups (through social networks) show a growing interest in aspects 
related to animal welfare, which makes it relevant to study the logic that motivates 
these incipient movements; in contrast with most of the people who do not consider 
these issues as important.   
These have implications in the process of valorisation of food products. On one 
hand, it gives the possibility to valorise local or traditional products, as well as a 
reduced market for products suitable for weight control or even reduced in sugar. 
On the other hand, most relevant are the challenges faced by products with an 
ecological, environmental, or animal welfare distinctive seal. 
Research is needed on products or distinctive seals to identify the perception on 
these valorisation processes. Likewise, the influence that westernised lifestyles 
have in some social groups in Mexico may be part of new behaviour factors that 
need to be studied, since there is no clear evidence from this study.  
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Evidently, the large diversity of motivations and behaviours in food consumption in 
Mexico are not all addressed in this study. However, this work opens a new area of 
research in Mexico so that in the near future studies on the diversity of Mexican 
consumers are undertaken, looking at the transformation of their food preferences. 
Acknowledgements 
This work was undertaken thanks to funding by the Mexican National Council for 
Science and Technology (Consejo Nacional de Ciencia y Tecnología – CONACYT) 
through grant number 220531CB-2013. 
 
References 
Aboites, G. (2010), Patrones de consumo alimentario en México, Ed Trillas, 
México. 
Aching G.C. (2005), Guía rápida ratios financieros y matemáticas de la 
mercadotecnia, Prociencia y Cultura S.A., Perú. 
Aguilar, C.E. (2007), “Productos Locales, Mercados Globales: Nuevas Dinámicas 
en el Medio Rural”, In: Perspectivas Teóricas en Desarrollo Local. Netbilio, La 
Coruña, pp. 145-169. 
Almli, V.L., Verbeke, W., Vanhonacker, F., Naez, T., and Herseleth, M. (2011), 
“General image and attribute perceptions of traditional food in six European 
countries”, Food Quality and Preference, Vol. 22 No. 1, pp. 129-138. 
Alonso, B.L.E. (2005), “Mitologías Alimentarias Cotidianas. Una relectura de 
Roland Barthes”, Revista Internacional de Sociología, Vol. 40, pp. 79-107. 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
Álvarez, M. (2008), “El patrimonio ya no es lo que era. Recursos alimentarios entre 
la diferencia cultural y la desigualdad social”, in Álvarez, M. y Medina, J. 
(Eds), Identidades en el plato. El patrimonio alimentario entre Europa y 
América. Icaria. Barcelona, pp. 25-44. 
Ares, G., and Gámbaro, A. (2007), “Influence of gender, age and motives 
underlying food choice on perceived healthiness and willingness to try 
functional foods”, Appetite, Vol. 49, pp. 148-158. 
Arredondo, E.M., Elder, J., Ayala, G., Slymen, D., and Campbell, N. (2006), 
“Association of a traditional vs Shared meal decision-making and preparation 
style with eating behaviour of hispanic women in San Diego County”. Journal 
of American Dietetic Association, Vol. 106 No. 1, pp. 38-45.  
Aruoma, O.I. (2006), “The impact of food regulation on the food supply chain”, 
Toxicology, No. Vol. 221, pp. 119-127. 
Barham, E. (2003), “Translating Terroir: the global challenge of French OAC 
labelling”, Journal of Rural Studies, Vol. 19, pp. 127-138. 
Bouman, Z. (2008), Mundo consumo. Ética del individuo en la aldea global, Paidos 
mexicana, México. 
Brunori, G., Rossi, A., and Guidi, F. (2012), “On the New Social Relations around 
and beyond Food. Analysing Consumers”, Role and Action in Gruppi di 
Acquisto Solidale (Solidarity Purchasing Groups), Sociologia Ruralis, Vol. 52 
No. 1, pp. 1-30. 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
Bryman, A., ad Cramer, D. (2011), Quantitative data analysis with IBM SPSS 17, 
18 and 1”, A Guide for Social Scientists. Routledge, Taylor and Francis 
Group, London and New York. 
Chambers, S., Lobb, A., Butler, L., Harvey, K., and Traull, B. (2007), “Local, 
national and imported foods: A qualitative study”, Appetite, Vol. 49, pp. 208-
2013. 
COCA-COLA (2012), “Per capita consumption of company beverage products”, 
available at:. https://www.coca-colacompany.com/annual-
review/2011/pdf/2011-per-capita-consumption.pdf (Acceded 14 june 2012). 
Consejo Nacional de Evaluación de la Política de Desarrollo Social. (2010), 
“Medición de la pobreza”, available at: 
http://www.coneval.gob.mx/medicion/Paginas/Medición/Pobreza-2010.aspx 
(Acceded 7 December 2014). 
Consuelo, G.C. y Vizcarra, B.I. (2009), “Variables socionutricionales de hogares 
mazahuas integrados por preescolares desnutridos con madres con obesidad y 
sin obesidad”, Población y Salud en Mesoamérica, Vol. 6 No. 2, pp. 1-21. 
Díaz, M.C. (2005), “Los debates actuales en la sociología de la alimentación”, 
Revista Internacional de Sociología, Vol. 40, pp. 47-78. 
Díaz, M.C., and Gómez, B.C.C. (2005), “Consumo, seguridad alimentaria y salud: 
Una perspectiva de análisis desde las ciencias sociales”. Revista 
Internacional de Sociología, Vol.40, pp. 9-19. 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
Dickson-Spillmann, M., Siegrist, M., and Keller, C. (2011), “Attitudes toward 
chemicals are associated with preference for natural food”, Food Quality and 
Preference, Vol. 22, pp.149-156.  
Doyon, M. and Labrecque, J. (2008),  “Functional foods: a conceptual definition”, 
British Food Journal, Vol. 110 No 11, pp. 1133-1149. 
Ellorriaga, N., Colombo, M.E., Hough, G., Watzon, S.N., and Vázquez, M.B. 
(2012), ¿Qué factores influyen en la elección de los alimentos de los 
estudiantes de Ciencias de la Salud?, Diaeta, Vol. 30 No. 141, pp. 16-24. 
Espeitx, B.E. (1996), “Los nuevos consumidores o las nuevas relaciones entre el 
campo y ciudad a través de los productos de la tierra”, Agricultura y sociedad, 
Vol. 80-81, pp. 83-116. 
FAO. Organización de las Naciones Unidas para la Alimentación. (2003), La 
Nueva Ruralidad en Europa y su interés para América Latina”, FAO, Banco 
Mundial, Roma. 
Field, A. (2013), Discovering Statistics Using IBM SPSS Statistics, SAGE 
Publications, Great Britain. 
Fotopoulos, C., Krystallus, A.M., Vasallo, M., and Pagialis, A. (2009), “Food Choice 
Questionnaire (CCQ) revisited. Suggestion for the development of an 
enhaced general food motivation model”, Appetite, Vol. 52, pp. 199-208. 
Frewer, L., Scholderer, J. and Lambert, N. (2003), “Consumer acceptance of 
functional foods: issues for the future”, British Food Journal, Vol. 105 No.10, 
pp. 714-731. 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
García, U.P. (2014), La Alimentación de los Mexicanos Cambios Sociales y 
Económicos, y su Impacto en los Hábitos Alimenticios, CANACINTRA, 
México.  
Gómez, B.C. (2008), “Aproximación a la sociología de la alimentación: Un mapa 
temático”, Distribución y Consumo, Vol. 97, pp. 18-27. 
Gómez, B.C., and Lozano, C. (2014), “Constructing food citizenship: Theoretical 
premises and social practices”, Italian Sociological Review, Vol. 4 No. 2, pp. 
135-156. 
Guerrero, L., Guardia, M.D., Xicola, J., Verbeke, W., Vanhonacker, F., Zakowska, 
B.S., Sajdakowska, M., Sulmont, R.C., Issanchou, S., Contel, M., Scalvedi, 
M.L., Signe, G.B., and Hersleth, M. (2009), “Consumer-driven definition of 
traditional food products and innovation in traditional foods. A qualitative 
cross-cultural study”, Appetite, Vol. 52, pp. 345–354. 
Hair, J.F., Black, W.C., Tatham, R.L., and Anderson, R.E. (2010), Multivariate Data 
Analysis, 7th ed., Prentice Hall International, London, United Kingdom. 
Hermann, M. (2009), “The impact of the European Food Regulation on trade and 
Food innovation based on traditional plant food from developing countries”, 
Food Policy, Vol. 34, pp. 499-507. 
Hinrichs, C.C. (2000), “Embeddedness and local food systems: notes on two types 
of direct agricultural market”, Journal of Rural Studies, Vol. 16, pp. 295-303. 
Honkanen, P., and Frewer, L. (2009), “Russian consumers´ motives for food 
choice”, Appetite, Vol. 51, pp. 363-37. 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
INEGI - Instituto Nacional de Estadística, Geografía e Informática (2012), “Datos 
estadísticos”, Available at: WWW.inegi.gob.mx (Acceded at 7 december 
2014) 
Instituto Nacional de Salud Pública. (2012), Encuesta Nacional de Salud 
(ENSANUT) 2012, Pública, Secretaría de Salud, México. 
Januszewska, R., Pieniak, Z., and Verbeke, W. (2011), “Food Choice 
questionnaire revisited in four countries. Does it still measure the same?”, 
Appetite, Vol. 57, pp. 94-98. 
Jáuregui, L.I., and Bolaños, R.P. (2011), “¿What motivates the consumer´s food 
choice?”, Nutrición Hospitalaria, Vol, 26 No. 6, pp. 1313-1321. 
Klöckner, C.A., and Homs, S. (2007), “The importance of personal norms for 
purchasing organic milk”, British Food Journal, Vol. 111 No. 11, pp. 1173-
1187. 
Krystallis, A., Chryssochoidis, G., and Cholderer, J. (2007), “Consumer-perceived 
quality in traditional food chain: The case of the Greek meat suply chain”, 
Appetite, Vol. 48, pp. 54-68. 
Lee, H.J., and Yun, Z.L. (2015), “Consumers´ perception of organic food attributes 
and cognitive and affective attitudes as determinants of their purchase 
intention toward organic food”, Food Quality and Preference, Vol. 39, pp. 259-
267. 
Luomala, H., Jokitalo, M., Karhu, H., Hietaranta-Luoma, H.L., Hopia, A., and 
Hietamäki, S. (2015), "Perceived health and taste ambivalence in food 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
consumption", Journal of Consumer Marketing, Vol. 32 Iss. 4 pp. 290– 
301. 
Mili, S. (2006), “Transformación del consumo alimentario y su repercusión en el 
sistema agroalimentario”, Estudios Agrosociales y Pesqueros, Vol. 205, pp. 
221-247. 
Milošević, J., Žeželj, I., Gorton, M., Barjolle, D. (2012), “Understanding the motives 
for food choice in Western Balkan Countries”, Appetite, Vol.8, pp. 205-1014.  
Ortiz, G.A.S., Vázquez, G.V., and Montes, E.M. (2004), “La alimentación en 
México: enfoques y visión de futuro”, Estudios sociales, Vol. 13 No. 25, pp. 7-
34. 
Pieniak, Z., Verbeke, W., Vanhonacker, F., Guerrero, G., and Hersleth, M. (2009), 
“Association between traditional food consumption and motives for food 
Choice in six European countries”, Appetite, Vol. 53, pp. 101-108. 
Pettersson, I.C., Weeks, L.C.A., Maven, W.R., and Nicol, C.J. (2016), “Consumer 
perception of free-range laying hen welfare”, British Food Journal, Vol. 118 
No. 8, pp.  
Prescott, J., Young, O., O´Neill, L., Yau, N.J.K., and Stevens, R. (2002), “Motives 
for food choice: a comparison of consumers from Japan, Taiwan, Malaysia 
and New Zealand”, Food Quality and Preference, Vol.13, pp. 489-495. 
Reig, C. and Coenders, G. (2002), “Segmentación del Mercado turístico según las 
preferencias ambientales”, Revista Cuadernos turísticos, No. 9, pp. 123-135. 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
Sánchez, M. and Barrena, R. (2004), “El consumidor ante los alimentos de nueva 
generación: alimentos funcionales y transgénicos”, Estudios agrosociales y 
pesqueros, Vol. 204, pp. 95-127. 
Sánchez, M., Gil, J.M., and Gracia, A. (2000), “Segmentación del consumidor 
respecto al alimento ecológico: diferencias interregionales”, Revista de 
Estudios Regionales, Vol. 56, pp. 171-188. 
Sandoval, G.S.A., and Camarena, G.D.M. (2011), “Comportamiento alimentario y 
perfil de consumo de sonorenses: el caso de las comidas internacionales, 
Región y Sociedad, Vol. 50, pp. 185-213.  
Steptoe A., Pollard, T., and Wardle, J. (1995), “Development of a measure of the 
motives underlying of the selection of food: The Food Choice Questionnaire”,  
Appetite, Vol. 25, pp. 267-284. 
Szakály, Z., Szente, V., Kövér, G., Polereczki, Z., and Szigeti, O. (2012), “The 
influence of lifestyle on health behavior and preference for functional foods”, 
Appetite, Vol. 58, pp. 406–413. 
Toma, L., Stott, A.W., Revoredo-Giha, C., and Kupiec-Teahan, B. (2012), 
“Consumers and animal welfare: A comparison between European Unión 
countries”, Appetite, Vol. 58, pp. 597-607. 
Vandecandelaere, E., Arfini, F., Belletti, G., and Marescotti, A. (2009), Linking 
People, Places and Products,  FAO/SINERGI, Rome. 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
Wang, F., Zhang, J., Mu, W., Fu, Z., and Zhang, X. (2009), “Consumers´ 
perception towards quality and safety of fishery products, Beijing, China”, 
Food Control, Vol. 20, pp. 918-922. 
 
About the authors 
 
Angélica Espinoza-Ortega. Doctor in Health and Animal Production Sciences by the 
National University Autonomous of Mexico. She has published in journals such as 
Agrociencia, Técnica Pecuaria, Veterinaria México, Estudios Sociales, Economía Sociedad 
y Territorio, Journal of Agricultural science, Tropical Animal Health and Production, 
Experimental Agriculture, Journal of Food Safety, CyTA – Journal of Food and British 
Food Journal. She is part of the National System of Researchers Level II, and the Mexican 
Veterinary Academy. Her book Los quesos Mexicanos genuinos won the Gourmand World 
Cookbook Award 2009 in Paris, France. Her work is on the study of rural agroindustry, 
local foods and its consumption. 
 
Carlos Galdino Martínez-García is Veterinarian by the Autonomous University of the 
State of Mexico, MSc in Agricultural Sciences and Natural Resources by the Autonomous 
University of the State of Mexico, and Ph.D. in Agriculture by the University of Reading, 
United Kingdom, in 2011.  He has published seven articles in international journals like 
Experimental Agriculture, Livestock Science, and Tropical Animal Health and Production. 
He also has published 15 chapters in specialised books. His experience is in regards to rural 
development, transference and communication of innovations using different statistical 
approaches such as parametric, non-parametric and multivariate methods. 
 
Humberto Thomé-Ortiz. Doctor in Rural Sciences by the Autonomous University of 
Chapingo. Full time faculty at the Institute for Agricultural and Rural Sciences (ICAR) of 
the Autonomous University of the State of Mexico. Member of the National System of 
Researchers, Level I.  His research areas are Local Agro-food Systems, Territorial 
Development, and Agro-food Tourism. He is principal investigator of the Project  “Agro-
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
  
food tourism in the State of Mexico and its perspectives for rural development” funded by 
the Mexican National Council for Science and Technology. His most recent publication is 
“Native maizes in feminised campesino strategies in the face of climate change”. 
 
Vizcarra-Bordi. Doctor in Anthropology by the University of Laval, in Quebec, Canadá. 
She is specialist in food and nutritional security from a gender perspective.). Member of the 
National System of Researchers, Level III.  She has received state and national recognition 
and awards, most recently the State Award for Science and Technology in Social Sciences 
and Humanities in the State of Mexico, and the Ignacio Ramírez Calzada 2011 awarded by 
UAEM for outstanding academic achievements. She is the principal investigator of the 
multi-disciplinary project “Meso-American maize and its scenarios for local development” 
funded by the Mexican National Council for Science and Technology. 
 
D
ow
nl
oa
de
d 
by
 C
or
ne
ll 
U
ni
ve
rs
ity
 L
ib
ra
ry
 A
t 0
6:
11
 1
5 
Se
pt
em
be
r 2
01
6 
(P
T)
Table 1. Variables and items used in the questionnaire to record perception 
Variable Item Cronbach´s α 
coefficient of 
scale 
reliability  
1). Place of purchase of  
     foods 
      
I avoid buying in supermarkets  * 
I buy in weekly open air markets * 
I buy in markets of shops near where I live * 
.702 
2) Wight control I search for foods low in calories * 
I select low fat foods * 
I consume foods that help me control my weight * 
.748 
3) Sensorial aspects I select foods with good taste 
I eat foods that are pleasant to the sight  
I select foods from their smell 
.752 
4) Attitude towards natural /  
industrial contents  
I avoid buying packaged products 
I consume fresh foods without canning or 
packaging * 
I avoid eating industrialised or frozen foods * 
.719 
5) Economic aspects I buy foods with low price  
I am interested in a good quality – price 
relationship 
I care for the price of foods  
.731 
6) Health care  When labels exist, I read the nutritional 
information    
When I eat, I do it thinking on my health 
I consume drinks, sweets and biscuits with no 
sugar added 
.774 
7) Familiarity  I usually eat the same type of foods 
I avoid foods or presentations I do not know * 
I consume the same food that my mother cooked * 
.778 
8) Sensitivity towards the  
environment and animal  
welfare 
I have lowered my consumption of meat because I 
care for animal welfare in food production  * 
I avoid foods with plastic packaging or in plastic 
bags * 
I buy vegetables or fruits produced without 
synthetic fertilizers and pesticides * 
.766 
9) Social sensitivity  I search for foods produced in Mexico  
I buy foods sold directly by farmers  
I search for open air markets and markets where 
farmers sell directly 
.749 
10) Convenience I eat foods easy to cook   
I search for foods I can buy near my house or 
work   
I consume foods that I can easily find   
.741 
11) Culinary identity I consume Mexican snack food 
I avoid eating in fast food chain establishments 
I avoid cooking at home hamburgers, hot dogs 
and pizzas  
.761 
Overall Cronbach´s α  
coefficient of scale reliability 
 .756 
* Items that were eliminated from the results of commonalities from the factor analysis.  
Likert type scale used: ranging from 1= never to 5=always; computed the overall Cronbach´s α coefficient 
= .756 
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Table 2. Name of the obtained factors and the correspondent variance 
Factor Name 
Eigenvalues 
of PCA 
Total explained variance  
%  of variance % Accumulated  
Factor 1 Care for weight and 
health 
3.158 9.89 9.89 
Factor 2 Social sensitivity 2.623 7.28 17.17 
Factor 3 Practicity 2.014 6.94 24.11 
Factor 4 Economic aspects 1.433 6.51 30.62 
Factor 5 Not industrialised 1.364 5.73 36.35 
Factor 6 Hedonism 1.182 5.72 42.07 
Factor 7 Traditionality A 1.162 5.51 47.57 
Factor 8 Familiarity 1.095 5.27 52.85 
Factor 9 Traditionality B 1.031 4.60 57.44 
Factor 10 No sugar 1.001 4.34 61.78 
PCA= Principal componet analysis  
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Table 3. Comparative analysis of identified groups 
Name of factor 
Traditional 
(n=242) 
Healthy   
(n=500) 
Conscious 
(n=324) 
Careless 
(n=136) P
2
 
Median IQR
1
 Median RIC
1
 Median RIC
1
 Median RIC
1
 
Care for Weight 
and Health  
2.3
a
 0.7 3.2
b
 1.0 3.3
c
 0.7 1.8
d
 0.9 .01 
Social sensitivity 3.8
a
 1.0 2.8
b
 0.8 3.8
a
 0.7 2.4
c
 0.8 .01 
Practicality 4.0
a
 0.6 3.3
b
 0.7 4.0
a
 1.0 3.7
a
 1.3 .01 
Economic 
aspects 
4.0
a
 0.6 3.3
b
 1.0 4.0
a
 1.0 3.7
c
 1.3 .01 
Not 
industrialised 
3.0
a
 1.0 2.5
b
 1.0 3.0
a
 1.5 2.5
b
 1.0 .01 
Hedonism 4.0
a
 1.0 3.7
b
 0.7 4.0
a
 1.0 3.5
b
 1.0 .01 
Traditionality A 4.0
a
 1.0 3.5
b
 1.0 4.0
a
 1.0 3.5
b
 1.0 .01 
Familiarity 3.5
a
 1.0 3.0
b
 1.0 3.5
a
 1.0 3.5
a
 1.0 .01 
Traditionality B 4.0
a
 2.0 3.0
b
 1.0 4.0
a
 1.0 4.0
a
 2.0 .01 
No sugar 2.0
a
 2.0 3.0
b
 1.0 3.0
c
 1.0 1.0
d
 1.0 .01 
1 
IQR = Interquartile Range 
2 
P value for the Kruskal-Wallis test with significance at P<0.05 
a,b,c,d 
P<0.05 among groups for the  U  Mann Whitney test 
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Figure 1. Characteristics of the groups according to identified factors  
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Table 4. Comparative analysis of socioeconomic variables by group 
Variable Traditional 
(n=242) 
Healthy 
(n=500) 
Conscious 
(n=324) 
Careless 
(n=136) 
P
1
 
Sex % 
Women 58.0
a
 60.0
ab
 67.0
b
 46.0
c
 .01 
Men 42.0 40.0 43.0 54.0 
Age % 
18-25 27.0
a
 31.0
b
 23.0
a
 54.0
c
 .01 
26-35 23.0 30.0 23.0 26.0 
36-45 25.0 20.0 28.0 12.0 
46-59 19.0 13.0 20.0 5.0 
+60 5.0 6.0 6.0 2.0 
Marital 
status % 
Single 41.3
a
 47.7
a
 42.1
a
 64.0
b
 .01 
Married 50.0 42.5 50.2 29.04 
Other 8.7 9.9 7.7 6.6 
Children Median /IQR 1.0 (2.0)
a
 1.0 (2.0)
b
 1.0 (2.0)
ab
 0.0 (1.0)
b
 .007 
 
Education 
% 
      
Elementary 30.0
a
 11.0
b
 22.0
b
 12.0
b
 
Secondary/ 
technical 
26.0 33.0 25.0 39.0 
University 44.0 55.0 54.0 60.0 
Occupation 
 
 
Employee 
 
42.0 
 
41.0 
 
40.0 
 
51.0 
 
.646 
Private activity 21.0 16.0 21.0 7.0 
Retired 4.0 7.0 4.0 1.0 
Home 16.0 15.0 21.0 15.0 
Other 17.0 22.0 14.0 26.0 
Body Mass 
Index 
Low weight 3.8 2.7 1.0 0.8 .229 
Normal 45.7 52.0 49.2 55.1 
Overweight 42.3 39.0 37.8 38.6 
Obesity I 6.4 5.6 11.4 3.9 
Obesity II 1.7 0.6 0.6 0.8 
Obesity morbid 0.0 0.0 0.0 0.8 
1 
P value of the Kruskal-Wallis test with differences at P<0.05 
a, b, c
  (P<0.05) among groups for the U of the  Mann Whitney test 
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